The two-terminal conductance of ballistic point contacts in the two-dimensional electron gas of a high-mobility GaAs/Al, Ga|-,As heterostructure has been studied in quantizing electric and magnetic fields. The conductance is found to be quantized at muitiples of ei/h, exclusively determined by the number of occupied magnetoelectric subbands in the constriction. The experiment provides the first direct demonstration of magnetic and electric depopulation of one-dimensional subbands in a single wire. Electric depopulation in devices containing many identical parallel wires has been reported by Warren, Antoniadis, and Smith. Many parallel wires were required to average out the irregular resistance fluctuations that mask the structure due to the subband depopulation in a single wire. These fluctuations are a result of random quantum interference, which is inevitably present in systems containing randomly distributed impurities. Alternatively, the quasi-1D subband structure has been studied by infrared spectroscopys and by capacitive techniques.
a high-mobility GaAs/Al, Ga|-,As heterostructure has been studied in quantizing electric and magnetic fields. The conductance is found to be quantized at muitiples of ei/h, exclusively determined by the number of occupied magnetoelectric subbands in the constriction. The experiment provides the first direct demonstration of magnetic and electric depopulation of one-dimensional subbands in a single wire. We observe a continuous transition from electric quantization at zero magnetic field to fully magnetic quantization at high fields. The conductance is determined exclusively by the number of quantum channels, which can be identified with the hybrid magnetoelectric subbands in the constriction.
The devices are made on high-mobility GaAs/ Al"Ga1 -As heterostructures.
The electron density of the material is 3.56& 10'5/m2 and the mean free path 1, is S.5 ltm (at 0.6 K). A standard Hall bar geometry is defined by wet etching. Using e-beam lithography, a metal gate is made on top of the heterostructure, with an opening about 250 nm wide (inset Fig. 1 
